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PURPOSE: To apply a paint film with a constant thickness to the inner surface of 
a tubular body, in painting the inner surface of the tubular body with a powder 
paint, by injecting the powder paint from a powder paint spray nozzle while 
moving a support pipe having said nozzle mounted to the leading end thereof 
through a heated pipe. 

CONSTITUTION: A tubular body B, of which the inner surface must be painted, is 
heated to 220 — 240'C and moved to a rightward direction while rotated by a 
roller 21 and a support pipe having a transport pipe 5 of an epoxy resin type or 
polyester resin type powder paint A and a compressed air passage 8 provided 
therein is penetrated into the tubular body B to be painted. At the same time, 
compressed air passing through an air cooler 9 is supplied into the support pipe 
through a regulator 10. The air motor 3 provided to the leading end of the sup- 
port pipe is rotated at 1,000 — 10 ( 000rpm and the nozzle 4 provided to the leading 
end thereof is also simultaneously rotated while the powder paint is injected to 
the inner surface of the tubular body B from the nozzle 4 to form a paint film 
with a uniform thickness fused and adhered to the inner surface thereof. 
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PURPOSE: To prevent the instability of atomizing action caused by contained air, 
in an atomizing apparatus of various liquids, by certainly filling a liquid pres- 
surizing chamber with a liquid to be atomized while atomizing said liquid by 
using a piezoelectric vibrator. 

CONSTITUTION: In atomizing a liquid such as liquid fuel, water, a chemical solu- 
tion or ink by using a piezoelectric vibrator, the liquid to be atomized is intro- 
duced into the liquid pressurizing chamber 7 provided in a body 10 from a pipe 
11 and an air exhaust pipe 12 is filled with said liquid at least part of the way 
to exclude residual air. In the next step, a nozzle 13 equipped with a protrusion 
14 having a large number of fine pores provided to the .central part thereof is 
attached to the liquid pressurizing chamber 7. In addition, an annular piezoelec- 
tric element 15 is mounted to the nozzle part 13 and a drive signal is applied be- 
tween said piezoelectric element 15 and a body 8 by a lead wire 16 to vitrate 
the piezoelectric element 15 and the nozzle 13 secured thereto. The liquid in the 
pressurizing chamber 7 is emitted as atomized particles 8 by vibration and the 
instability of atomozing action caused by air bubble generation is eliminated. 




(54) ULTRASONIC ATOMIZING APPARATUS 
(11) GO-5255 (A) (43) 11.1.1985 (19) JP 

(21) Appl. No. 59-733S3 (22) 12.-11984 

(71) MATSUSHITA DENKI SANGYO K.K. (72) KOUZOU KAWASAKI 
(51) Int. Cl\ B05B17/OG//BOGB1/OG,F24FG/12 

PURPOSE: To prevent a piezoelectric vibrator from stress destruction generated when a liquid 
amount becomes insufficient, in an apparatus for atomizing the liquid contacted with the piezo- 
electric vibrator by ultrasonic vibration due to said vibrator, by providing a third electrode 
having a specific shape to the piezoelectric vibrator. 

CONSTITUTION: A piezoelectric vibrator 3 is arranged to the bottom part of a tank 1 storing a 
liquid 2 and high frequency voltage is applied by a drive circuit 4 to generate ultrasonic vibra- 
tion which is, in turn, applied to the liquid 2 to discharge th c atomized liquid from a nozzle 7. 
The piezoelectric vibrator 3 has such a structure that a total surface electrode 10 is provided 
to the upper surface contacted with the liquid 2 of piezoelectric ceramics 8 and a partial elec- 6 
trode 11 is provided to the back side of said ceramics 8 while a third electrode 12 having a re- t=n 
cessed and protruded shape meshed with the recessed and protruded part of the partial elec- 
trode U is further attached to the peripheral part of the partial electrode 11. Because this elec- 
trode 12 forms electrostatic capacity in the gap between the partial electrode 11 and a part of 
the total surface electrode 10 turning to the back side of the piezoelectric ceramics 8, the ex- 
cessive voltage or excessive excitation of the piezoelectric vibrator generated when the liquid 2 
is exhausted is detected and the detected value is fed back to the drive circuit <1 to prevent 
the excessive excitation or excessive voltage and the desctruclion of the piezoelectric vibrator 
is prevented. 




© B*s#rF/? op) 



o f$ rF ai i i> §3 



@Int. CM 

B 05 B 13/06 

B 05 C 7/02 



us m 



6701—4 F 
7603— 4 F 



(A) B360— 5253 

BSfP60^(1985) 1 11 B 



6 H) 



©a 
©ft B ^ 

©ft *ui 



©ft 



8g BS58— 112830 

S3 B258(1983)6 £24B 

^rfaBarpTrteBa^r 2 — 6 — 10 

m rpm^SOjHT 3 Tl45v$SilJ 
ft^g 4 (7)305 

* meatus- 



B^Sm*:#^3EfflT2842- 7 

©ft H £ * 

MS rff^BB309- 7 
*RTtT4t7EEa^L*6TB l* 

124^- 

*RrFaEdt«fl: i T§ i2#i9 

■5- 



W » 

1. 56 91 © £ *fc 

^ftfiEO^ft&gi^ffi 

2. 8f H * o CS H 

(i) «f*ft®rc#f*&3££*r*S>7 , t*><D$*©K: 
i-WC. te&^'&f*:©^®* £ i /.h 3 ft & 3: *T 

*i»#ftfi*teiSK»-e(«ft'Cfril , J: K * « ^ 

C, x 7 - * - ^ . t E Iffi S ^ ^ < x 7 

-iiDS&7> : ^^5^*C*'5 - - _h EC ^ — h r df 

S££##£±2e^* ? -^£tt:£ftf*rcJ: i> S » 
nit3iSti*rtSi^l9ottrf! - Y & ft A 



(3) trf?-h§7J!®j£^nt^!)> ft 

^ $ t ^ !) x o'^ fr K l £ *i is & *>: ft ft h 
nz> * & i?B©#f*&g;&fl£- 

(4) 17-^^7)'^ I" ^(^® & « 

(5) W & ✓ * *> <0 tb ?L tf* IS -/ a, <o @ Wi 'O 

ft & & si ta o 

(6) <ft ffi TL 75: y x ^ © «6 >0 K B9 L lU <£ *t It 
3. 3&9J©S*«aft&2i 

59 -f * o 



(2) i£ 3; /H) L ^ -tr©*rcf6jtt~C — *S 35 ri* 

fct v (3) $ Fit * L to A: & tfe ta * K fto ft 

5: & i3 -tf L v tOKSl^t i i(C^(*a?4 5: 

^fefi^^a-^Ltt^^i^^ & («) <ff # 1*3 fiiMt » 
l/» b ft "t ,?> . 

<*&**fi *Cifc~<a»Ji !> * & <0 ® it & & & & & X h 
&**3:?i8&{2iiiK-£ L *> * #1 £ £ g t2 z>: 5 £ & 
* 36 9! tt * feLJb©-ftafc«£3fe©1£f$:f*3ffi«*tt:&sg 



«W^GU-5253(2) 
t OS Wrt, tia & S£ <* © f*9 15 l -*> t * 5 >i *}\ 

x* ; Wt -t © ft ffl # ✓ x a- n ffC 36 i$ L T J) a 
^fa«tf!©tt&«{rttei»K:?g#3ft-CS*2>* J: $£ 

; ^^ttise x T - * - * - © la k m © # es 

K IS JS: ^ ti -C t-!? , J: aC * - >• ^ *t fct H: *3 2? 

a iSt ^ b ic r - * - * * £ EE J8 S £i J# < / c 

OiT-iS^i^Elt^KT^K — ^ x _fc E 

T &> J> , » * # # * ± E ir - h £ « (* K 

x J»a:***nattafi£S<*:rtiBic»'ot:-!>-rf - h 

^^^©^^^©©^^^^^©k: x 
ft 2> o 



Jfei T 








*c as 






5S 1^ 


4: 






fill 


fC Iffi §3 






S£ l 


ea 


tt 










X 


2> & 


ft 


& 






© 


© 


— 


m 




©£ frBtl 


ft 


fit 




-r 


El 


W T 


4> 


D 




& 


2 




H -r 


© 


0 


- n'Bf 


as 


El 






i? 






3 El 


Kt 


-c 


© 


in 












h z> * 


t 


© 




& #1 


K 






*dt 


■y- 
















2 K X 


iJ 






K 








ft -c 


V* 


^> 










> ^ 


i 


© 


ft «3 CC 


«t 




T 










— 3 




Eft 


*t 




ft 


X 








x T — 










3 


© 




<£ «b 














l © 






& t m 




X 




Z> 




X 


T 










3 


© 


[5] 


& «& 


© 


ft 


*8 IC «t 




8 










TJi 






ft 


■c 








^ -it 




V 


H? - h 




1 


© 




B 




tt 


« it 








IS 




5 










ft 


-t 










ft 


tB ^ 


5 






rt? 






© i 


© 




*£/ feb Jb 




tt 


E 


L 


t 




J> 


v -r 


© 


ft 


d» 


tt 




T 


— * 






- 3 © 




«£ 


fcft 


f«9 








U -C 




& 








4 




-c 




a L X 
















eit ^ 




5 


r± 


(E) 






* c 




H 


fl ^ o 




<* 








j£ 




5 H 












1 






© 




ft 






a: 


© 


r«i 




K X 






h 


ft 


/c 


ris 


% y 






6 frt X 


»> 








ft 


■c 




O o 




U 


•y 


^* 


6 


K 


tt iS 






7 tfHB 






ft 












X 


If 


*!? 






V 


I © 






<t » (* 








as 




5 


© 




t 


© 


R3 


75i 




T 


— 







-3ffl©xT-iaK8 £U-C?PJ^^ft>5,« EP-b. 

^ — 5-9X^*7-1/^^1/ - ^ — 1 OSrOX 
•jr rf? - I- -Br 1 ©fl*ft£3;6*bi7-ia&8 fa K « 

l&^^i^l 1 KiRS^ iitfr j) , tfttiBEi«!^^ 
« ^* b *C St # 1 2 & O" 1/ ^ 1/ - ^ - 1 

%&x * y^T^3fl'b»#»«A«fiic sa-a * ex a 

^fH]^^:^-^ zT \s — 5 — 1 5 K I 1) ^ V ^ I 1 £ 

iS&j-ttL^^ttrciiJ^v^i i jb ^ k: a fr 

t> ft -Tfc 3 >- b d-7 - 1 6 IC X 0f 5e © # © © «: 

til & * y 0 \ \ -n ^ t ®i ^ ft x t it 7>» **/ - 

l^^ft^fiiKft^X^^o (Six (ftfe^v^l 1^- 
J: g£ O {D | x T - 7 < -^-^^KXit©©^ 

K: ( < -/-+X7-7 ^ ) 


















<D9tizu-}sfaKtl$i'riisSi 2 0 




ffi (& 3 ix X ^ -5. 


. J£ j£ *7 m 2 0 Jb K ht S£ & 




f* b & 7k ¥ ^ ft 






fiO^JE 2 0 £ 


^6i^fSi(rcsgaii^^-t> L to 0 t 


t 


I), y *fi - 


h ^ 1 t-toWKfao b 


vc 


1^ A L ^ MS IB 




0 


tl^i. B 


f±^-^ir^o-5-2 1 frC X 




(si fig k % # 


3 fx t W £ . 2 2 H # -V 'J >- 




- T £> £ . jk 'U 


m 2 ojbrctdt#<*M&f3i2 3 




& e> fi X ^ £ 


0 $ & fcft 2 i3 M 2 0 JzK 




a ^ ^ B ^ % 


J? L 7t HS k: °A & ✓ ^^4 flq £ & 




m <o 13 a k Si L 


-c m p& n 3»i & e * l to h ft z> 




se e s ix x ^ & 


• #ttfd&&2 3 £ Ltttfci 


*. 


ft 7 A »> * - t 


38 1M # SI 4^ K £ O-ta^-^rK: X £ 




© J>* ffl b ft. £ 












I 7 - ^ - ^ - 








?5MG0-r»2ri3(3) 



$ n -c & . K ;Z s * * * <o ** W n & k m&i •$ 

ti Tz \s* 75 ^O^O^-ft^U*^. i(ci3 0 0 

fleflrcrt-tr* - h^?9tx(ia u-t_^ * s> & ^ 
iS-^so — assatf-Stft*-^ -t © *2 wt <w y 
x a- 4 p*j k: 5fl o l, t w £ . »/t £ y 4 Kt-ro^t 
vg} ft R & Tr* T £ J? x -tO^^£S(rCH(hF-£U< 
H IS A3 ft t JL & 2 - 6 m <D m to K 3 1 t>i 53 □ L 
"C W £ . Ui ?L 3 1 O^lSj^-tOliliaflll^i: 
ftfifttfft I < t 1 0 - 8 O'Tiijj:, -i-I'Lt 
t*lK:Ra5E3not£tf4<x 0 - 9 0° <D $5 EJ 

tR 5 0 H <« ^ / O^O^JtEi^t^^-iS/rDS 

& -< # ttt f I 3 i^:j*ii4ftKi:4!), "4 -t 
ORg55t^S6«:HRi*t^tll3iS 3 2 fiK £ ix T 



^^tkBldt^l67ti^H2 2 0-2 4 0°C 

K X J?^#i-£Ltot>n>£f7^m2 0 ± K * - ~ 

□ - 7 " 2 1 K t HHtf 1 6 0 rpm-Cg] 

fe-ttUiO^ix^O^C^F^fu^ - 7S ?T 31 2 0 ht y 

- b 1 KfRloX7 , ci:^H:2. 5 m/minO^K 
T^^THirLto^iT-x t ix It X |) Pjl g y ^ ^ 4 t): ^ 
fS> ^ W <fc B *C J$ A - — ^f*^if4W*& 

EE^S^iM25^^T-^~ 7 - 9 K & Hs S ft k * 

_,t_.*-3~s.i:i8#S-tf-L»6b*T.&. t n *C X 
x 7 - * - # - 3 i)'- ft t A. « 1000 — 10000 rpm 
K -ClelG t , -r 0 ID G i 3 0 K S 5e 5 t U i "i« 



»60»i>"«7IBtt«asse«:BrtKi-l1'A© 

7 g) k w -C »1 Hft to ?L 3 1 ; isHE «i » £> i£ ^ 
&taK:S>^» ^^- ? ^-xW:Pjt^y'^A'40lnJ<£ 
45x ^tto?L3 lo&ffix ©fi&O'^S^ 

rfwh ■£ *3 -S- K it st B-l 5 ^ ft K K X '* * - * 

S O St ^ K ^ "C H 76 f7 £ Hi 2 0 O tE S 

r>' m %b & <o & -fi x Hi H f> 1 ft ^ ^> ^ - *5flf ^ <± -t 
Uo. ■ 

«Syx-yu40?Jto?L3 lz>>t>'£to-£btot>ix* 



-325- 



©-causa -snjfcia&sstftfc b rc » it fa # u *> 

a): fi£ fiJt 3 it & . t*^-Cx ^tofttfc&ttOtKtefiS: 

& # *8 & © 2 3 K JC ]l+^K©iR*iTS * • 

J[u_b; # & & w # b Mtif tff'JKt !> & 

m fit T £ * C t t £ A, T £> A o 

ffi 0 S B - WWiW & T & *> + S 4 13 tt t - h 
« B5 © — SI Wf ffi EaT*i)v S£5E)|dt:»K}5F/^ 



l : ^ - v 3 : ^ T - * - * - > 4 1 % 
5 : # <* & ft ?* iS 8 
l l :2a?4tft*&^x^ v 20 :i£f7-&JS v 23 : 
3 0 : = r - * —if-- ® fete , 3 1 : 

9t to JL . 



IS 1 0 




-326- 



tfMB3G0-5253(5) 



S 2 0 




& 3 (2 




32 



-327- 




tf&TOG0-52r.3(6) 



| 



-328- 



